Periphyton accounts for much of the primary production and biological diversity of Montana streams (Bahls et al . 1992 ).
Plafkin et al . (1989) and Stevenson and Bahls (1999) Some algae, such as the filamentous greens, are conspicuous and their excessive growth may be aesthetically displeasing, deplete dissolved oxygen, interfere with fishing and fisĥ Biological integrity is defined as "the ability of an aquatic ecosystem to support and maintain a balanced, integrated, adaptive community of organisms having a species composition, diversity, and functional organization comparable to that of natural habitats within a region" (Karr and Dudley 1981) spawning, clog irrigation intakes, create tastes and odors in drinking water, and cause other problems. (Woods et al . 1999 ). The surface geology consists mainly of marine shales of the Colorado Group (Taylor and Ashley, undated) . Upland vegetation in the study area is mixed grassland (USDA 1976 All collections of microalgae and macroalgae were pooled into a common container and preserved with Lugol ' s solution.
Samples were examined to estimate the relative abundance and rank by biovolume of diatoms and genera of soft (non-diatom) algae according to the method described in Bahls (1993) . Soft algae were identified using Prescott (1978) , Smith (1950) , and
Whitford and Schumacher (1984) . The following were used as the main taxonomic and autecological references for the diatoms: Krammer and LangeBertalot 1986 , 1988 , 1991a , 1991b Reimer 1966, 1975. Lowe (1974) was also used extensively as an ecological reference for the diatoms. Bahls et al . '(1984) provide autecological information on important diatom species that live in the Southern Fort Union Coal Region of Montana, which includes many of those living in Box Elder Creek.
The diatom proportional counts were used to generate an array of diatom association metrics (Table 2) . A metric is a characteristic of the biota that changes in some predictable way with increased human influence (Barbour et al . 1999 (Stevenson and Pan 1999) Metric values from Box Elder Creek were compared to numeric 6 biocriteria developed for streams in the Great Plains Ecoregions of Montana (Table 3) . These criteria are based on metric values measured in least -impaired reference streams (Bahls et al . 1992) and on metric values measured in streams that are known to be impaired by various sources and causes of pollution (Bahls 1993) The criteria in Table 3 Sample observations and analyses of soft (non-diatom) algae were recorded in a lab notebook along with station and sample information provided by MDEQ . A portion of the raw sample was used to make duplicate diatom slides.
On completion of the project, station information, sample information, and diatom proportional count data will be entered into the Montana Diatom Database. One set of diatom slides will be deposited in the University of Montana Herbarium in Missoula. The other set of slides will be retained by Haiinaea in Helena.
RESULTS AND DISCUSSION
Results are presented in Tables 4 and 5 (Table 4) .
[Prairie streams generally have more genera of non-diatom algae and more species of diatoms than do mountain streams (Bahls 1993) .] Reach 022 supported 21 genera of non-diatom algae. The other sites supported fewer genera, but still had good taxonomic richness.
All sites supported green algae (Chlorophyta) , euglenoid algae, chrysophytes (mostly diatoms), and cyanobacteria Dinof lagellates {Gonyaulax) and Cryptomonads {Rhodomonas) were uncommon to common at some of the upper sites. Algae in these latter groups are typically planktonic and found in open water.
Filamentous green algae, mainly Cladophora, Rhizoclonium, and Spirogyra, dominated at most of the sites (Table 4) Cyanobacteria, mainly AnaJbaena, Calothrix, and Lyngbya, were also abundant, particularly at stations near the middle and lower end of the study section.
Diatoms were very common to abundant at all sites (Table 4) Certain genera of algae have rather specific environmental requirements and serve as good indicators of water quality.
Chara, a green macroalga, requires soft but stable substrates and clear water; it does not do well in turbid water.
Chara was found only in Reaches 004 and 003 (Table 4) .
The samples from these reaches were relatively free of silt (see Sample Notes, above) .
A species of Calothrix (Division Cyanophyta) with filaments embedded in profuse gelatinous masses, was, like Chara, abundant only in the lower reaches of the study section (Table 4) . This taxon may also be sensitive to turbid waters.
Cladophora is a branched filamentous green alga that grows best in cool, flowing water (15-23°C) .
In Box Elder Creek, Cladophora was found only in Reach 022 (Table 4) . Cladophora is closely related to Rhizocloniurn, which prefers standing and warmer waters (>23°C) .
Rhizocloniurn was found at all sites, including Reach 022 (Table 4) Euglena and its cohorts Phacus and Trachelomonas generally indicate elevated concentrations of organic nutrients. These algae were found throughout the study section (Table 4) The pollution index responds mostly to organic loading (Lange-Bertalot 1979) .
In Box Elder Creek, this loading is probably internal and natural in origin, resulting from the fertile, intermittent nature of the stream, its pooled channel morphology, and its low frequency of flushing.
The sedimentation index, which is the percentage of motile diatoms, indicated moderate impairment at all sites except Reach 001, where only minor impairment was indicated (Table 5 ) . The sedimentation index indicated moderate impairment even in the reference reach (Reach 022), which was judged to be "proper functioning" based on the relatively good condition of the riparian habitat here (Amy Chadwick, RWRP, pers . comm. ) . This may indicate that the sedimentation index is more responsive to channel morphology and stream type than it is to the condition of the riparian area.
The disturbance index was uniformly low at all sites on Box Elder Creek (Table 5) .
The disturbance index is based on the percent abundance of Achnanthes minutissima, which is a pioneer species that colonizes disturbed habitats.
The relatively low numbers of this taxon indicate that Box Elder Creek supported a mature algal assemblage and that there had been little physical, chemical or biological disturbance to the periphyton in the days and weeks prior to sampling.
The dominant diatom species at each site generally accounted for less than 25% of the cells (Table 5) and 003, and 003 and 004 (Table 5) . The duplicate samples from Reach 003 approached 80% similarity, which is to be expected for duplicate samples from the same site (Bahls 1993) 
